:^Wiiimn. B^H^ff Iiiii2 003-3163 0 -^(D«^lt^^?S ^ 
HDD (^^- K^V K^^ ^(^^^^^'^ 

V^§::i;elS^i6btt6o ^(Dtcl^^ m:tit, #MBS 62-273619 -i-^fg-Cfi. T 

/i-^ 'a'^^(^^m»^^ffi-h}-?^^m;^'l4^#^-r^7"^ ^f^^ intern. 

mi^m^^mir^-ti^x^x. i^'m:^\^(Dmm.^'m:iMit\.x. mn.um^ 
y Y<Dn±Mfs:^^(Dmn.m'^^\^Ai^'^^:Lbtmm^nx\^^^o 
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^J;ttt\ Ji#r?l 2002-32909 {^.T. t^^5fefi^^f 1 <^ V ^ 5 ) Tf^^ 
M^I#^4;6S^i^TV^;5r m7L\i. 40Gbit/inch2i^±<D|Ei^^S^ 

i^^-r s^-^-^-tt. ^^^m^fb^if:^};: j; 6a^^;^'ttit(MrtOR)« 1.2 i^A±-e 

MrtOR 1.3 i^Jt. eOGbit/inch^ J^i.±(7)ifttB^^^|M^-r{i MrtOR 

1.35 J^±;6Sg^ bV\ 

7:?*5. MrtOR aWa'fbmJi:^(Mrt);0^^#tU-r6^^^M;^tti:b 

OR(Oriented Ratio)(Dr <^ -Cfe-So ^^tfi^^^^$:^^®±(O^^E^^.^^-*5V^T. 
Rj^^lRjf^ag^^^bMi?^^ Mrt(c). ^^1o^(n>^mm\\:mW-m^ Mrt(r)^ b 

i # ic, Mrt(r)(C^f ^ Mrt(c)(7)i:b Mrt(c)/Mrt(r) ^ MrtOR t bT^i^So 
rrT% Mrt^fi. Mr(a©^^{k)^ t(jS#:(Dattjiii:$)^<D^(Dr ^T'fe6o 

-r^^*?-^^ MrtOR ;5>{Sf^l -efc^f^. Bl^tB^^^f* Rj^;^[^ <b ^^:^f^ 
c^^mi|#tt56S{S(^^bV^^:^'|4-efc^o MrtOR 1 ^M;tT;^# < ^cC-Si-t^^ 

T/^^-^^^M^. NiP ^(D^MM^IS* bfcS^/^ ^\ 

-^-r^T^^^^^^^ff^fifeb. CLOJifcH^ttS^ff^^b/d^-g-r^fi, MrtOR 1.0 
~l.lS^b;?)^#f>tL/^j0^o/c:o ^O/cJ?). HDD (Di^^*'fk^{g:ffi*&^l-^|5§.$ 
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So 

^^^(DiM'S&Oi-i. ;^7x<.^;te^ffiV^fc»'g'-efco-Ct> 1.2 J^;L_h(D MrtOR 

mm 1) 

mm 2) 
mm 3) 
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mm A) 

y ^"f ^ (D^'^\-t. SiOg : 58~75 AI2O3 : 5~23 

LigO : 3~10M*%. NagO : 4~13 t b-C'a^-r5:^^;=<.t?fo 

5 ±IB^# 1 (D^^t" ^ ^ ^ .ffi ;tr ^ StSo^it^feo 
(Sit 5) 

\^im.\^ft.ii'7^) \z.^ u.y yy£i^':fTM mmm-TM). jf^^^pxxa. m 

J; 5 {-W0^DX^^t5o 
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^mti:^<DX\ mm(Di^~tf:'ri^ y^^^m^^^m^^ ttmmi:^t}:^h(D 

(Dm^. -XMm(r>1i "7:^^^:^^^ <Da WJ^:;^ <D« o ^ Sr«i 

])^J^ (NaOH). 7i<.mit:^ V ^ (KOH) fj: if (DT V ^^t^T /U:^ 
vmm-^. yy<tT:y^:=-^M. (NH4F) fj:t^(Dm^-^tsmMm^j:ifmi-^\^ 
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w^^^nx. m^mm^(Dm^!t^:fj(Dith-D^^+^\zii!\im-t^^t7b>x 
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T/w:;{7y^M7E^^'^^-r5;^f7;^S^{4. -fb^Sfi^btciS -Sti. 

y v^y <5r— h;(;"^^(Dtt>-et>> ;(f7^m^;55, SiOg :58~75a 

AI2O3 : 5~23fi4%^ LigO : 3~10fi»%, NagO : 4~13 

Mt-fi^ ;^^^*a^;05^ SiOg : 62~75 AI2O3 : 5~15 LigO : 

4—10 NagO : 4~12 ZrOg : 5.5—15 M»%?r^^57- ^ bT-a 

Wi-^ <h <t NaaO/ZrOgOfiait^^S 0.5—2.0. AlgOg/ZrOz 0.4 

— 2.5T*fcST/^5 y ixy h:^^^-efcSr i:;ei5$?^bV\ ^fc, ZrOgCD 

T% SiOg ^ 57—74%. ZnOg ^ 0—2.8%. AlgOg ^ 3—15%. LiOg ^ 7—16%. 
NagO ^ 4-14%'g-^-r6'fb^3t'fkffi:=tf^^^^^^-r6r <^;65$f* bV\ 
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"f-c ^^mm±i:ii^—^j:!t^tim-Ami^^ivX\^^^tci>b^ ^m^^MK. W-iR^h 

ffiw*x@. -fb^st^bxm. it^^mnm. "Ti^ y^^^x.m(Dmi^'r^<D^m 
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mi^^^^tK^K) . ifmn(Dm%.7'-^ :^^m%hfh^. ;^^P^{;i*5V^-C. V- 

rttb Co^-^^^ LTfi. CoPt -^^^ CoCr -g-^com, CoCrPt ^-g-^. 
CoCrPtTa ^-^^^ CoCrPtTaB ^-g^^. CoCrPtB 5^-^^^. CoCrPtNb ^-^"^ 

tiHtm^fhic\.^o :LfLh<D^xh. it#{- coCrPtB ^^(i, 

<. mt^m.^mt\^trMX^^. CoCrPtB'^^cD#'^(7)^f^UV\m^l:ki l-c 
tt. Cr : 13~25at%. Pt : 6~15at%. B : 2~10at%, Co : a^T'fe^o 
v^—KJii: LTf*. m^\^. Aim'a-^> Cr^-^^, NiAl 5^-^^. NiAlB ^ 
AlRu^-^^, AlRuB^-^^. AlCom-a-^. FeAl ^-g-^^cD bcc ^ fc 
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rmmt {.Xa. Cr^-a-^. CvMom^^. CrV^-a-^. CrW5^^^. CrTi 

i±m Co ^-g-^^JlSf;?)^ m^ii. ^m^(D hep It^altit ^ t> o|t3^. -grij 
;tfi\ CoCr^-g-^. CoCrPtm-a-^x CoCrPtTa ^^^fflV^S» 

PFPE (/^°— :7nn;Ky:i^'-7"/^) it^mTbmMXh^o 

(Clio t ^ T fi. -fy^^v!? mm ^j: if(Dmm'r ~^^:ff9^T-( ^mm^^ 

^Ms^i-^o ^(Dt^. ^Vi'^:/ K®fe/cei:\ ;5^f7;^^-it-<T5^^(^ffiv^5g 
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mmm i ) 

■^■mmmx^\^. (d u^^y^i'^^xM mmmiM). (2) mmunnm. 
(3) ffi7 5/t°:/^-xa (ffiw^ijxa). (4) mmmmmnjiu. (5) mi 
mmnu. (6) m2mmx.n i^mmmmmmj:^). (7) ^b^s^^bxm^ 
(8) it^^miiu. (9) x^^9^-vxm. (10) ft^?5fe^f^xs. ^^-c^^ 

(1) a^5/t:°:/i/X^ 

S i O2 : 6 3 . 6 A 1 2O3 : 1 4 . 2 MM%. N a gO : 1 0 . 4M. 
*%. Li20:5. 4S*%s Z r : 6 . 0M»%. SbgOgrO. 4fi 
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Tji^%-rmm.^m\^\ o o k ga^t-^^bfco ^lt. _biB^5/t° 

iHliZ.l\^^Vfc^^^y^'T-( y^^(Dmm^mW^O--l fim. ^ffiffl.^ (Rmax) 

(2) mmnnjim 

ma x-e4 M m^^-CfcolTCo ^tfja. — 2^ S^^^MHDD K 

(3) m^ixfVi5^Xa 

1 0 0 0 (r^x.. 5/ 

(4) j^®^®)3PXXm 

i^OSffi® (rtjS. :^^J^) (Dmm(DU^^^ Rmax-ei/zm, R a 0 . 3 /z 

mflitfi^igb^Co ^bT. ±IE^ffi^®*DX^,^;t/c;^^^;^7^V;^^co^® 
^;d^i5fei^bfcc 

(5) ||lW0xm 

ilkK. b/c^ 5/ t°^^~'xm-eB^ bfci«.^^^<D|^^-r6fcJ6ll 1 TO 
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^mmh bTfl^^fbir y !^ A 1 . 3 M m) ^W0^J^ LT^ 

mU/cSlie/K^r : 1 0 0 g/cm^. W^H^Pp^ : 1 55>i: bfCo -bfe^ 

tvvT/i-=i-/i'). I PA m^mm (o^^^myamMmx^-z. m^mst 

(6) %2mmTM (3fe^ts^®w0xa) 

mmi.fco r(Dm2w«xm{i. -hazEbfcmi^ffax^tritf^nfcTO^ce*® 

^li^boo. •e^ij^f^. ^Sa^Ra^l. 0~0. 3 Mm@Si^;lT*-^?ig:j^ 

8 Mm) ^i>^m:\^fcmm7i^ti.. nm-. loog/cm^. wig 
mtk^ *i67K. I PA. I PA mn^m) (D^m^m^^m^jKmrni^x, 

(7) it^mfxM 

m^^^itm^itTM^m\.t::.o it^mtmm:^ v (6o%) tmm-r 
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hv^j^ (4 0%) (Du^i.fcit^mtmmm.^mMi.. ^<Dit^mtmmm. 
mx^^htifc:ff^'7 ^ ^ (^3£^®(7)^®ft$ ^w^^mtim^m (a fm) 

iCXm^l^tit Rmax = 2. 13nm, Ra = 0. 2 0nmi®¥rt 

fj:m.m^W-D:^'^^v'^ p^i^^ntco Rmax, Ra(i^^>};i0;*:x||^*& (J 

65mm. F^^Ji 20mm, ^Wtt 0.635mm "Cfco/Co 

(8) it^^mum 

Vi^mmtl^X. 0. lfi*%(7)Na OH^-^^-f-6^I^^^Mb. PH 
;<—^Xm^(DPU^WlM\^fct^^l 3-e$5ofCo r<7)^t^(7)ia^^ 5 0°C 

fc^Wz. Rmax = 4. 66nm, Ra = 0. 3 0 nxa(D^m^i^^M1li^%hfb 
X\^^^Z t^^^A^ofCo :i^X\ PJ^^J^ft 5 M mX 5 At m-efcSo ^^*5, r 
(Dit^jHirnXMi^^^ s ^ "7^^"^ P^^<7)^mm^0. l nmj?^5/^^i/^ (1^ 

*) ^nrv^fco 

(9) XiJ'X^^xm 

7^—7° (Tape) ^<DT^ T^^^mW^m^^^X^ ^*^U?RJlt^t7" 
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APXApS 1. 4 kg 
APX/£;tl 1 2g/mm2 
^^lHi$G^ 10 0 Orpm 
'r~^(Dm'OT^& 2 mm/sec 
v-^:^^^ iDXH#rBl 3 0 # 

(10) m^m^nn 

*-r. ^5fe#-|^(c:J:Si5fe#X@^^itUfCo ::cOft»^^^f*. KOH^NaOH 

#®^tt^j^i^;(3Pbfc„ mm^<DPHn. m^7k<7)^m^x'o 12.4 ^^^^sj: 
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AFMalJ^^^fflv^fc;^>'^w^— mm i^M^(7)a'J^jigm;65#^tb6 i 

- F{i. 256X256 M^L. SiJSffm(^^;ft^J|g(± 3.9nm~ 

lOOOnm -efe-5o 

i?>^^-^;6S?F^^$ttT*5'9 . Rmax = 8. 2 5nm. Ra=0. 

Ra(r)OJtRa(r)/Ra(c)«^ 1 }c:;^-r J: 0 {C,4.68 X^-^fz.^ ^i*3\Ra(r)/Ra(c) 

i«v ^a^m;^'i4^#;5 fc J?) fi.=T^7.=9-\ jfmx^^ f^ma-t. m 

Ra(r)/Ra(c)<Z)jjt;eiS 3 U±Xh^:L t J^i^^* $ ixSo Ra(x)/Ra(c) (Dim^ 3 * 
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(D^y—}^m2 a AlRu-^M imif : 3 0 0 ::d->'i5''';^ h p — A) ^^h^J:^ 
112 (Dv/— KJi 2 b ^f^^L/Co :i(DA 1 R u^jjgfi, A 1 : 5 0 a t %. 

Ru : 5 0 a t roOffi^lfettj^g^ tLTV^^o 

^Bmm:^^m^-r^fcmcni-ffz.o z(dc rwmmn. c r : 9 o a t%. 

W: 10a t%(Dm}^it-X:mm^nX\^^^o ^fc. |gB%3fe^^^cDm*ffl'fb^jJ£iit- 
A r ;^f^i3:^-t-^C02;^/;^»?^-n-tbfi 0.75% t LfCo 

^'l4Jl4(i, c o c r p t B'^^/i»^p>7'^(9. )3iJf:}i. 1 5 0 h n — 

i^T'fcSo CK^^^ttScOC Cr, Pt. B (D^^mMiis Co :6 2a 
t C r : 2 0 a t %, P t : 1 2 a t %. B : 6 a t %X$>^o 

(D^m = 32mmiiLm^'P'b't LT 8mm iS^cORJF^K^^f f9 tii LfCo ^UT. 
S«(DRJl;^f^. »«<7)^^:^(6]i;i-^tb^';^^|f|5^^^^Pn;!}P (±10kOe) LT 

^co^m{-oV^-C{« 1 ic^-rx 0 (d. *ll»J-e«. MrtOR 1.30 ^# 
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aiJ-5t>(D-efcSo ilS. 40Gbit/iii2i^;Ji(Z)fB®^^;OS^i6P5tb-5 HDD -efi, 

^fc, K#_hB#(7)#_hi^ 1 2 nmir 7 0°C. 8 0%RH^:KTt:\ 
KOt3— K- T^n— K»Ji^^#«9 3MbTn9 LUL »^tt^-oV^TK^ 

-7jVT^^ DT^fj: t'(Dmmitm± /^^o fco ilS(^'^>ffi $ tL5 HDD -Cfi. 

(IIW!I2. «^(|3) 
Hife^JltD (8) 'fb^MSXm{-*5V^T. N a OH^^^(c:#;t-C0. 1 

coTKg^^b;^ y (KOH) ^^g^;^v^T. 5 o°c-ei 8 om^<Dmm^n-o 

tLo ^^^^ bTfflV^fcKOH^?^<DPH«l 2. (^Jfe^j2)o 

0 6m*%<^:7 5/>fbT^^— '^7A^?^^ffiv^T. 5 ot:-ei 8 o#rH^(D^a% 

Jfe^!l3)o 
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5 o°cT'i 8 ofj>m(Dmm^n^fco 



mi 







(AFM) 


^ffiff^t*t (AFM) 






urn. 

C«S%] 


Ra [nm] 


Ra(r) 
[nm] 


Ra(r)/Ra(c) 


MrtOR 


MMM 1 


NaOH 


0.10 


0.30 


0.69 


4.68 


1.30 




KOH 


0.10 


0.36 


0.56 


3.69 


1.25 




NH^F 


0.06 


0.40 


0.67 


4.49 


1.31 








0.48 


0.55 


2.85 


1.10 



m:}v'\^^m^^^txM^mmmi[:^mj5^x^. i.^>hwmmmcmri. mm 



20 



21 



\^^^mm^Mm(D(i.-t^< th—Mm^^ti^xo. mmi^^y^'T^^^^^^t 
j>.t^hm\^fi^^pi-i:< thin<D'm'^^m\'^xnomi^^i(Dmm,T^-( ^ 

ISy^'f-i^^X^^ ft 1 (DM%f ^^m^y:^ £^<7)M3t;br?feo 
4. mt^:^ '7^^^:^^(DP!'M.^-Xs SiOg : 58~75 AI2O3 : 5~23 

LigO : 3—10 NagO : 4—13 M^/o^Efe^r^'ct LT'^Wi-'S^Jf 

^ ^ -e 5 If 1 (^^^Mt" ^ ^ ffl ^ ;^ St5(Z)1^5t;^fio 
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